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(favia favus) *5it^ff^^^^fiKS.t5^^J^{cS8i-^„ 
^7y©x^tW7 • tf^ b y T (Aequorea victoria) ^S^iT5^#.^3feM 

eic (gfp) w\ ^m^*5v^#<<D^^-r5o 7^^a^i 

Mft3§*fe*5 J; (Jt^SW (semi-rational) £-3 V NT , -fe £ 3£fc $ 

ofcsE ufc £ v n o fcjn* & g f p ^mm^m $ *lt v ^ 0 ate^m^m ?t&fi§f- 

ft t> J: < tffi ^5 G F Pl^©-o i: ttf (YFP) &m 

tfbtLSo YFPIt ^7^* (Aequorea) . GFPll^^-Cbftl^S^ 

Sr^-To ^oyfpoe *5J:i**W: x ^ti^ti 60, ooo~ioo, ooorw 

t?0.6~0.8t*fe!) (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

£fc, GFP^#<E>ft&<O0!l£bT, i/7^3fcSei (CFP) E 
CFP (enhanced cyan fluorescent protein) #SfcP fbiLTV N -5o ^fc, 

(Discomasp.) ^h^^^tmBW (RFP) 9 „ DasRed 
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*?£W\Zs (faviafavus) ^ & 5 x MMtZ-gftm&'M* 

;mmm(D^mzm-3^x&mte-7 : 74 sraawu *#$***>r ^ (favia 

W#£>tt, Wfetlfc*^***^^ (faviafavus) ftf Of )tlfif (Df ^ 

xfoz> 0 

SP*>, *»WfcJ:*Lrf^ ^^^^^Yi^ (faviafavus) &5fc<DTfa<D#tt£ 

( 1 ) jajgtt^SfeS^ 5 0 7 n m-C& S ; 

(2) f^tf^5i7 nm t&5; 

(3) 4 8 2 nm^*3lt^^/^^#W s 8 0 0 0 0-C&5 ; 

(4) A¥U&&0. 6 8tfc5; 

(5) M^pHi»pH=5~l : 

( a ) ib?u#^§- i \-mWL<DT $ y mm ; xn, 

(b) ia^!i## i \z.tzm<oT ^ymmm^^x i«^»i©7 5 /m©^. 
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( b ) 1 Kum,(OT ^ /mmMzio^T i ^^liror ^ y m<ox^ 
(b) sh?ij#-§-i ^ib«6<dt5 ymmmz&^x i^hm.m(or ^ ^m<ox^ 

# g or ^ y ^ f t = y ^-f yti>f^^jc % l 2#@©7^sa 
Stfe^^i/^^!)^ 4 o # i ©7 5 ; iastfe 5 ^ f y y 

6 Of @©75 /^ST*fc5^!) y^77 = y(C, 62#i©75yi 
aiT'fc57^^7^^t^f^y|-, 1 1 9#|©7 5;^Stfe5f 
a^x^T^^^^^tc. 1 4 4#@©7 5/ ^i.tfc57'n V y^tyyfc, 
1 9 7 # @ ©7 $ / t^S-Cfc 5 7;W^- y o S/y lc v 1 9 8fl©757 

( a ) 1E?IJ#-J§- 1 ^!E*c<DT 5 y gffi^ij ; Xfc^ 

(b) iHW^-l ^IB^(DT5: y^SH^Jm^v^Ti^^^finoT^yMco^^ 

&mw<D £ e> msuoffio®^ itbff . j^toWl^cdt 5: y mia?i!K:*5v^ i o 
SS©7^y^ST?fc5yft=y^yo^;/y^ 4 ofi©7^y^ 
iT*fe§yft=y^y 6 osi©75yKastfe5^!) :/&t^~ 
6 2#i©75yi^s-efc57^^7^yiSrt^^yy^ 7o#g 
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/v* ^ i 9 8#i©7 ^ y^s-cfcs^r y n^vsry ^^^©^ 

( a ) ga^J#-^- 1 WE*&tf>T 5: / ^IH^IJ ; Xfcfc, 

(b) @E?lJ#-*§-l ^IB^OT^ ylfelERIfc^T l^P)til07^ /^.(OiK^ 

SS07$y^Stfc5^!J ^SrT^-:/^ 6 2Siro7^yt8St*$)S 
T^^7=¥^mSr^P v-^lJl, 6 3#S©7$/iiSt*fe5fov'^t^f 
v^lil. 1 9 6f i©75yiiStfc§t^f^n-fv'>'t, 19 8#B 

<or ^ y iiSt-fes^ y n-r h i/^-=^^g^ufcT ^ y mia^j^-t- 

( a ) ia?ij#-5§- 1 ^ib^(dt 5: y nmm 

(b) sb^ij#-^ i \z.wm.<DT % /mzmz&^x i ^^§©7 ^ 

Sm^/X^^P^i-ST^y^SB^J^b, ^5fe^r^i-5T5:ymiB^J : 

(a) @a^j#-^i^iB^T^ymia^j^=-Ki-^>DNA ; m 

(b) @b^J#-^-i i-IE^T5: ymia^ij^*5v^i^b^oT5:y^o^ N 

A : 
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( a ) @E?IJ#-^ 13, 15, 17, 19Xi2 21 fcl|B*&<Z>*KBB?!l ; Xte, 

( b ) ffi^J## 13, 15, 17, 19 XJ2 2 1 ld!B«c<^KiE?iJ{;i*^T 1 A* 

* ^fr$sm#, xtt»^3tese»sr-&tf, saw*** h^n^^^o 

#3§K<D£ h\Z.m<DWmz.£1ntf:, Green Red ^£ 

fc*r£tN £c3te<KH4*r Green Red^^3tfi8l*ft#«J^ift"e#**3teSe« 
biZ.Wl<DWmiZ£frt£. Green Red — t ^tftW^^tMM^ 
T ^ J mmm*ft O^t &^&\ Green h Red ^ t «&H&#ftj \ZL 
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(i) mmm<Dmmm*i\^m<DT$;nmm&mirz%;y£m&n<ne 2#a 

(s) m?m<Dmm^i\^M(DT^;m£m*mirz>igytm&M<Di 44# 
(i o) e?o*©^o#*ikiie«©t5 smmzm-irzfkftM&wvi 9 8 

<thl &>±<DT ^ y WtM&Zn 5Z.h =£r^ii\ Green h Red fc&ftWB. 
(1) ^*©^##lK:1B«iOT$/»BW**i-*^«eK©6 2#S 
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(5) MB^J|gOiB?iJ#^l^lB^cDT5/^iB^J^^r-r^^SeK©9 3#g 

(6) iB^OSB?lJ#^-l ^IB«oOT^ /^ia^J^1-^^Mfi«0 10 9f 

(7) lH^O@H^J##lfc|5«o^T$y^iH^J^-t-am^®&«©l 2 1# 

( 8 ) wzmowzm^ i icfBH^T ^ y mmm&mirz&ytm. &%<d not 

O) @B^j*^iB?ij#-^ i Kmm,(OT^ymm^\^"r^ytm^w<Di 6 o# 

#3§PJtf>£ hK%\<DmmiZ.£tUt, Purple Blue ^fc^M^SrftflMtflt 
©75; @m&2r*T 5 r £ £r^tf\ ^3fc#14 Sr Purple ^fe Blue ^£«&H&# 

(2) mm&(Dmm&^iKftWt<DT$;mmm&m'tz>%;ytm£im(0 6 2#s 

(3) K^J*©iB^I##lfc|S<ft<OT$/iftiB^)S:^-*t'5tt3fe«eSt©6 3#g 

(4) mm&cDmmm^iizumvTz/nw.m&m'tz&ytm&m&i 9 e# 
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(5) mm&<omw&&i\£W&<oT$smmwtti-*&ft&&9t<o 1 9 8# 

HB©tt*4RIB 

HI If*, (favia favus) ^$^161 (KkG) 

HI 2 fit, <D * 5 ^ ^ ^ > (favia favus) & 3fe©^3tS 6 K (KkG) 

H4fi, 3fefi8»(365nm)lJ:«t5^^^ h/M$tt<03Efb£r^i- o 
Al:KkGKJR;*^ h/l' 
A2:ftJ$#t^(DKKHmifc*^ h/W 
A3:KikGR^^M^ J: S&Jfc:*^ Y?V(D^m 
A4: KikGR^teflBltfciSjajB. h/W>3£fb 

HI 5 te, • Hela« W^^<Djfcig£&;^i- 0 

Afc:365nmflg|tW A^:365nm^lt^ 
B : HeLa$38$-e©3§m 

475AF20/530DF35 exp lsec Dichroic mirror 430DCLP 
Xenon 75W ND 10%T X10 UplanFI NAO. 3 

men. mfrhfe^(ow&: twz>£ (Dtt,w.%7F-r 0 

A : KikGR£t3fcii£©f£j£ B:KikGR^m»^®^ 
C : YLaede$kytiW.<D j fe& D:Kaede^m^BlS^®^ 
Green 475AF20/530DF35 exp 50ms 
Red 550DF30/575ALP exp 100ms 
Violet 400DF10 exp 100ms 
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Dicroic mirror : 430DCLP 

Xenon75W ND10%T 
Bin4 CoolSNAP HQ 
X40 UApo340/NAl. 35 

(Grating<£>2#Ofc&.$»< tf>) 

m 8 \^Y£L2(D : m.m^omn'^i%^^ Wl^^i-(Grating<D2&3fc£r£tp)„ 
EI9^ 365nmfiltt^<tSP^I|3l^-<^ K^cD^k:^i- 0 jUtfti (ffiittK lift 

(i) jg&wogftgay 

^mm(DmytmBW\t. ^#^^^^fv^ (favia favus) ftJfeOfcO-CfcQ. 

(1) lS&W5 0 7nmtfc5; - 

(2) 3bfcffi*afc*3S5 1 7 nmffeS ; 

(3) 4 8 2 nmfc:i8tt3*/MRft#8b&S8 0 0 0 0-Cfc6 ; 

(4) *^JR«S0. 6 8Tfe5; 

(5) M^©pHl» p H=5~l lt^t?$>5 : 
^.4?5:=ar^^-re/ (favia favus) tt x mmhtoHtt&mftt'V' > ^MM* ? ^ 

*»WO«t*Kefttt, ^TO^»JT^i"il«9 , JSbjBffi^St*^ 5 0 7 nm 
Sfc3teffi^:JftS* s 5 1 7nmffe§„ £fc, 4 8 2 n mld&tt 
#im 8 0 0 0 0 -e& t) % o . 6 8 trfc 5 e ^/HR^ftW:^^^?- 
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( a ) £7U## l ^IBgcOT ^ y mia?'J ; 

(b) sa^j#-^-i mbm<d7 ^ ymmm^^x i d^tfior^to^ 
t^-e#5^T©i^^t, ftft&gt. mm&&, m*tt$L&. pHisttft 

*><fcv\ 

J-?— Sr^ff-U ^b^T^VNT^^^^^^-r v- (favia favus) ^(OcDN 
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(2) ^(DDNA 

(a) @B^!J#-§- 1 fvllBifeGQ T ^ 7 HSB^U £ — Ki~ 5DNA ; 

( b ) @S?IJ#^ 1 fclE^OT 5 7 HIE^&V ^ 1 2» bmm<DT 5 7 @£<Z>jfc£c. 

t5DNA„ 

tii>*<D d n a &mf h tl 5 o 

( a ) E?U## 2 HlflB4fta>ittKyU Sr^T 5DNA ; m 
5U #^7-f v-^lv^^y ^ (PCR) fcioTSBfi 

ioTj^ft5DNAMt5ri:^tt5,r©j;5»ogflt 
#!)xJ3£ % Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, MtMC Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) ^|B<!c 
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(3) ggmoM?tM&*2-2-Zz 

^ • -7 ;V b v 5 x ^ 7 ^ • T 5: 7 — "ffjft'S-f- (Bacillusstearothermophilus 
maltogenic amylase gene) N s^f-jVX. • y *r z=-i^;V % ^ a 7^7 ' — ^al:^^ 1 
(Bacillus licheniformis alpha-amylase gene). s^;V* • 7^ D 1)^77^ 
• BAN T ^ 7 1 — ^Ife^- (Bacillus amyloliquefaciens BAN amylase gene) % 
^f-;V^ • -^^^y ^. • T y 7 s n-^T*— £3*^^ (Bacillus S ubtilis 
alkaline protease gene) h U < fit'^/V;* • ^%A^^ • ^ v'n if ifHST- 

(Bacillus pumilus xylosldase gene) ^E— ^ N £fcf2:7 7 — v 5 • 7 J*V<D 

P R ^U< riP^n*—*, TCSli© lac, trp5gb<te tac :/u*E— 

Ky y7°D^-^ % p i oyp*-^ h^77r • # y */w^^7 • 7*?y ^ 

5„ BHWS^3Mi^-Cf»^riBft^n J E— ^©WirbTW:, BNMM^tt^A^ 
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7/V3W>7t Ynf-d — -tf&fc^/n^E— *\ TP I l^n^e 
— ADH2-4c^P^-*ft^^f <b*t5 0 

t p i A^n^-^&if^fcSo 

^.i^lR^v^ViMB^JCM^^T^y ^-f/w* VA RNA Ki~St> 

*~-bVXfe. m*.l£< ^tKnlil/^^-^ (DHFR) Sfctei^/lJ- y 
i» 7 ^ ~ = —/v, i/islg b < ri t ? p W v<D .3: 5 &^#Mtt»fc^- 

(4) ttWtoWHm&fe 
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v£%mB8&<Dmt Ltti> HEK2 9 3tt N HeLafflR COSlR B 

5 # If *K 0ij & fy^oWt^-tHf (Saccharomyces 

cerevislae) "^fc. # n-^^" -fc.X • 9 /V^ ^<V (Saccharomyces kluyveri)^ 

aST?#£ 0 ..... 

y *fcf± b y a^wmjRi-saajia-efcSo b-c^MSr/B^ 

T?#?> „, Baculovirus Expression Vectors, A Laboratory Manual ; IkU 

•ft h • r/o h 3 -;i/X • ^ • * V^ra7^- • S^- N Bio/Technology, 



14 



WO 2004/111236 PCT/JP2004/008790 

6, 47(1988)#&CfES)o 

(Autographa californica nuclear polyhedrosis virus) ^^^V^ i: £ o 
S&rTO£ UTtt, Spodoptera frugiperda ©IPliSST'&SS f 9 X S f 2 
1 OS^D <7>f/W*« • i^^l/y^a V • *<9 9*~ X\ T-9#-9MJ~-« 
v=.aT/K a-^x^f .7y-vy.7 x y K'^>^=— (W. H. Freeman 

and Company) % — a. — 3 — 9 (New York) N (1992) ] „ Trichoplusia ni £>0Fiy$O& 
-Cfe^H i F i v e (^t* bui^:/f±®D^ffiV^^£/$S^#5 0 

Sr¥»Wf«r«tef±s Ifoifif^m »»ife«rfflV^tf 
—^^iDU^ls^m^tc.^ 3rl/*&@k? n^r h^^^-f— ^ S-Sepharose FF(7 
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t) b 1tm 6 nx* t> X V % U , ^.SWfc «fc £ flag L fcia^-m 6 

zb&fsmxhz> 0 
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^sm\mx £ titers ? \z.mA &ti% 0 

TpNEOJ (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 
1:327 ) , T pCAGGS J ( H. Niwa, K. Yamamura, and J.Miyazaki. Gene 
108,193-200(1991)), TpRc/CMV] WyfhD^tt©, l" p CDM8j W^lfho 
^^ftM) ft ^^SlMi^ * — T?f3\ r p RS303j, r p RS304j, r p RS305j, r p RS306j, 

TpRS313j , r p RS314j , r p RS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) 
Genetics 122: 19-27), r pRS423 J , TpRS424j , T P RS425 J , TpRS426j 

(T. W. Christianson, R. S. Sikorski, M. Dante, J. H. Shero, and P. Hieter (1992) 
Gene 110: 119-122) ft ¥&&Mzm^ bfr%> 0 

BalbC-3T3 $BJ§&, NIH3T3 Iffljfe, CH0 (Chinese hamster ovary) HeLa jfffl 
NRK (normal rat kidney) IfflJiiSk TSaccharomyces cerevisiaej ft if <Df&-jg%i&ffi! l 

(e. con) mmt£ k&x*%z> 0 (om^imm^iD 

t ^m^^r^m^ytm &m&m&ftx*&m.£i*:, &-tz>igyt$:*~?~-~fz> 
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09) 4>®^^^e (ATTO xi^^/W^-^T^-^-rif-) fc^fc/HWC 

-i r /m>'&®±-rz>mj&frh, m^Lmm^mmrnvw jE&jmm&vim'tz 

^K0f3fcl6f^, Bbfi3fe4 90~510nm. gbfe 5 1 0~5 3 0 n 

£ff5^£fc<E>t?> iSl^SflCCD*^ 7^ffii-S 0 ^SPCCD^^f^ 
CCD Sr^-f-S r. £ «fc t) *Mi#«rTtf\ ^II^^^^M^rail^TPBJ^ 
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(6) 35&g3<P^y h 

if StJEi^S £ £ So 

n*fe#g i : mm ( * * * *s) frh <Dmffl.%kytm & » ¥m 

(1) total RNACDttffi 

Is {favia favus) &m^tc 0 * 4 VSr^ V-<?— , Sfi* 11 ^T-k 
fcl" TRIzol" (GIBCOBRL) £ 15 ml ;&n;LT^#U 1500 Xg T? 10 ^m^>bVtc 0 
lf|C^nn*/WA3ml^<^ 15^IBl»#Ufc«3^M#eLfc, 7500Xg 
15^IWjS^Ufc„ JWfffc-f V?xi/*J — ;V3.75m 1 :b;tx 15#HQ»#U 
io frffllfrW Ufco 17000 x g t? io #W38'fr ^-fco ±m*&x 70%^* y — ;V 
% 6 ml *P^LT 17000 Xg t? 10 ^WaS'C? Vtc 0 ±m^Xtt^ DEPC tK 200 m 1 
bfcoDEPC Ufc total RNA S: 100 ffiFfcl*$i UT 0. D. 260 i 0. D. 280 

(Dm^MfeLsX RNA MESraflofco 20/* g total RNA &#fc 0 

(2) First strand cDNA (D'atfx. 

total RNA 3/zg Sr^^bx First strand cDNA (D-g-J&^S' h* Ready To 
Go" (Amersham Pharmacia) X 19 cDNA(33 ju 1) ^-n*^ Ufc c 
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(3) Degenerated PCR 

^-JEfcbfc. First strand cDNA(33ju 1)<D 5 % Sfi 1 %mMk Lt PCR £r^Tofc 0 

5' - GGI WSB GTI AAY GGV CAY DAN TT -3' (Primer l) (iS?U#-5§- 3 ) 
5' - AACTGGAAGAATTCGCGGCCGCAGGAA -3' (Primer 2) (MB^J##4) 
R=AXteG, Y=CX(*T, V=A,CXttG, D=A,GX(4T 
PCR£J£?&S§J& 

'T^^U'— h (first strand cDNA) 3/xl 



X10 taq ^y7r- 5^1 

2. 5 mM dNTPs 4#1 

100 ju M primerl 1 £i 1 

100 ju M primer2 1 £t 1 

^ y Q 35 til 

taq polymerase (5U/ fi 1) 1 At 1 
PCR£OS^# 
94^ 1 min(PAD) 
94<C 30 sec (gffc) 



52°C 30 sec (M%L~~(D7°9 ^ ^r—<DT ~— U ^Jf) 
72<C 1 min (^9>f^— #S) 
72°C 7 min (S^©#S) 
4°C 

— ms<z>pcR^-c#btb^iiiiim#»i/ii fc^^v— b t vx^?—mm 

5' - TGC CWT TTG CIT TIG AYA TIT TG -3' (Primer 3) (IB?!l#-*§- 5 ) 

5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (Primer 4) (MB 
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6 ) 

(4) v7?v~^:syRxmmsm<otkfe 

ttftg b DNA Wr Jt £r pT7-blue vector (Novagen) 9 W ^ — > a ^ b fco :W5§0 
8c (TGI) \Z. h7 v'a yUt^^#17>f h-feW^ixg ^SrffV\ 

&VN=n=— £>*I§0£<9 plasmid DNA^^UT, jf AZthtc DNA ^©^S 
DNA S/-^;/ir-fc £ 9 &r£bfc 0 #fc*tfc:lttiS?!l«:iifa<0&3tefi6at 
^^(DmSia^iJ £ tfctfc tt^o DNA *&2£fiB?U £ * t> <£> T? *> £ 

©rbfc 0 irTffcS^WSfrbfcfcOKlglb-C, 5' -RACEfe*5<J; 

TJ*3' -RACE^iSat^^^^o-^^^Sr^TofCo 

(5) 5' -RACE iife 

Degenerated PCR -?'&btltc DNA 5' fi!l©iftlES^JSr*S"t'Sfc«>H: 

5 ' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
5:JBV>T\ 5' -RACEfeSrfTofco iliUtl) -CpSLfc total RNA 3r 3 jug 
1£JE bfc 0 

DC-tailed cDNA <D — [UP (Dingle }"± . 
5' -GGCCACGCGTCGACTAGTACGGGI IGGGI I GGGI IG-3 ' (Primer 5) (IH?!l##7) 
5' - TTG TCA AGA TAT CGA AAG CGA ACG GCA GAG -3' (Primer 6) (JSM^t^r 8 ) 

9 &m^it 0 

5' -GGCCACGCGTCGACTAGTAC-3 ' (ffi^J#-^ 9 ) 

5' -GTC CAC CCT CTA CGA CTT TGA GTT CCA TAT -3' (SB^J## 1 0) 

r if n ^f/vm^W3X\mm $ *tfc 700 b P ©/^m^wu bfc 0 

ffiWk b DNA Urtf * pT7-blue vector (Novagen) iZ. 9 4 V a V b fc„ ^JMtfc 
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(TGI) K h7^7t- v'a ybt^-*7>f hi? i^g ^&?TV\ £ 
VNan^- tf>?cJ3§iS£ 9 plasmid DNA^i^UT, #A£*tfc DNA Wttf^SlS 
?|J £ DNA iX— ^ ^ ^-9— Ki J: t> b fc c 

(5) mj: vnbtitcm&(D n ^^B^i-^^-e^^^^-^^u, C 

5KMJ(i^- V =f d T 7" 7 -f Srffiffl Ut, ( 2 ) -CWt4 bfc First strand cDNA 
*m%lk VX PCR SrfTofc 

5' - CCC GGA TCC GAT GAG TGT GAT TAC AWC AGA AAT GAA GAT GGA GC -3' 
(Primer7) (BB#I## 1 1 ) 
PCR &.J&mffi.J$ 

"rls-y^—V (first strand cDNA) 3 a I 



X10 pyrobest /^y77' — 5 ju 1 

2. 5 mM dNTPs 4/z 1 

100 ii M primer7 1 ju 1 

IOOmM ^-y =f dT \ix\ 

% V Q 35jul 

pyrobest polymerase (5U/ // 1) 1 n 1 

94*0 1 min(PAD) 
94°C 30 sec 



52<C 30 sec (ftSKO^'f -r— <£>T~— V 

72X: 1 min (7 B 7^^— #S) 

JblB 3 * ^ 5/ ^ 30 1M * /Hto fc 0 

72°C 7 min 

4°C 

T^fn— ^^KZ>«ft*»"t? N i|#i$^^l900bp©^^K^t)ttJU 
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tt pRSET vector (Invitrogen) (DBamR I , EcoR I gM&lC*^:/^ n— ^yjf LT, 

±mnm. (jmio9-de3) -e^m^fc, £fc:/7*5: k&upku &?<£*i>it&M 

Ni-Agarosegel(QIAGEN)-T?*S^Ufc 0 il©^tt#l©/a h =-/HdSpCfc: 0 
(7) £c#«H4«>#*f 

10#tM£3te«e (KkG) ©PBS^&ffi^TKJfc;*^ W>%S!J£U;fc, 
^ b/KZ>fc°— ^(Dfj£«£ ►>^/MR3te«ffc£:tWL;fc.. 507 nm {cMKDt 0 — ^j&*«R 
£>£>*K 450 nmfc*5»tS!Rl|X^ 0.005 i: fc5 £ 5 S:_hlB©«»?K-e* 
|RbT,450 nm Tigb^LfcB^ibfc*^ WV«r«!H£U;fc(EI Do EGFP (CL0NTECH) 

450 nmfc*5l*3!RJ|Ras 0.005 tft5i5 t-LTt^^^ h/V^SU^U 
EGFP ©*^JR*s& 0.6i UX^ISWOgeKoa^iR^Sr**^ ^*Sr* 1 
^1*o 



mi 





Mi®*!:*: 












1 KkG 


507nm 


517nm 


80000 (482nm) 


0.68 




227 



(8) pH«SttOffi9S 

# ph oMHRtt&oa <9 . 

pH4 s 5 : 

pH6 : MES^^^T — 

P H7 : MOPS^^^T — 

pH8 : HEPES /^-y~7T — 
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pH9, 10 : ^P^y77- 
pHll : ?y»/<s'7 7 h - 

mam 2 :st3te«M4Srafc#ufc#«*3te«e«©fW 

(1) Green Red -£3bfc#tt&ft («§^j»Xt/^3t) HMt*#»fc^-C 

Green frb Red ^^^3t#ttSr^ft^#Wl2:^mT?# 'feV^iai KkG O 
62#SOT^9^^ife (D) §rt^^^^ (H) tc-Rm-TSr fcm«fc >K ^ftg 
6«KkG (D^%m^ Green Red— i W t^^f 5f 61 
(KKH) (KKH <DT^;W>WM*W&m-%l 2fcl^U tMSBB^JSrlB^I*-^ 1 3 K 

^b&MZ^k-fZ^b&M&tz. (03, 0 4)„ 04A2©^Ppr±3tefi8l* 

Red 0^*SrJfeo|fP^O!R]R (583nm) ©ifcJn «r**i% mft§6SC KkG <D 40 
#gtf>^;*-~^ (M) (V) {C N 62 #i<DT^^9^^ (D) 

(H) i98#go-f yo>fw (I) ^t^Or-^ (M) Jcg^i-^^i: 
fc<fc!mft#tt£ Green frt? Red — £ 3teH&&M&##Jfc-t?# 5^161 (KKH) J; 
9 t>3fejR£i&©iffV\ 0*«9. fiV^-^ft^ttS: Green Red — 
5S3feSSf (H8PV) (H8PV <DT$;m£&\%W&m-t§rl 4Kl53*U 
@B?iJ#-^ 1 5 fc^c-f) ^^^ttBfcfc (H3)„ 

^3fcS&5TKkG 10#g£>y (M) V n-f (I) ^ 12 #g 

Cn^i/V (L) Sr/<y^ (V) 40#i(D^^-^^ (M) Sr^y^ (V) fc. 
60#SO/^!J^ (V) &T^~^ (A) 62 <DT*s< 7 *f>-m. (D) Sr t ^ 
(H) fcl, 119#g(D^av->' (Y) StT*^?^ V (N) M N 144#gO:7 p 
□ (P) tetVlo' (S) 197 #gOT^=¥^:/ (R) £n^v'>- (L) fc, 

198 #g<zvr yc/fi/y a) sr^^-ix (m) ^g^-rsci^^j: 

SrGreen^feRed — fc3tfflSI*«fe#«JKlT?#S^3feSe« (H8PV) «t «9 fc3fc«Ste 
©i*SV\ o^«9, HVN3te^3fe#tt% Green Red— i^t5f3feS6S 
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(H38PVLM) (H38PVLM <DT ^ J SffiB2FU4rBB?y#-£ 1 6 &C^U §riH^J# 
fl7t*t) fci-S^tfSfcttSfefc (03), 

&ytm&%:KkG <d lomnv*'?*—^ (m) ^yn^^^ (i) nc s 40 #@ 

(Dpt^n^ (M) (V) fc, 60 tS©^'^ (V) *T7~^ (A) ^ N 

62#g<E>T*^7 : ¥>'^ (D) ^fc^S^ (H) 70#loy> ? >' (K) Sr^ 
yU* 5 yi (E) 119#B<D^nv^ (Y) SrT^^°7^f^ (N) ^ 197 #g 
©7/^=V (R) Sr^/V*^ (Q) fc, 198#B<D-f ya^fv^ (I) Sr^^ 
= 1/ (M) l-emi-'S) - £ £ 9 m^^tt^ Green h Red ^ t )fcfi&lt##lft fcT? 
§5f3tSei (H38PVLM) it) t>3feia!Stt©iS5V\ o*!9. HV^-e^t3fe«H4S: 
Green 36^ Red ^b&&-?% ^f^S^f (KikGR) (KikGR ©7 ^/WJIrS 

?ij#-§- 1 8 ^ u ^ia^j^r@B^j#-^ 1 9 ic^-r) ttsrt 35s (ia 3 % 

H14) 0 

HI 4 A3, A4fc Green <D$kft (517nm) §r^og|J^<D©JR (507nm) «S3fcflM*fc 
«fc ■? Ifc* fc.**J> U Red <D^3fe (593nm) SrJfeogp^O!ftlR (583nm) fcjg 
JPUfcr £&73H- 0 EP*>x Green Red ^££3te4^«:3teJiM*##WR:SE3|-e 

^^•f" 5 3 0(D7^ /MXYG (0 3.OT;** U X (iff t©7 ^ / ^ 

Y tt— i^(aotli7x-;U77 = ^ b!)^f77^ 

KW&i~Z> ~tfc£*). ^WH** Green Red ^ £ 3fefl^lt^#^l2:^T?# 
5^3feI6Itro< 9^ci-^i:^ai5l5So £ kfc. Green ^ b Red ~- £ 
Sr3feR8ltfife#W^lfe-C#5&v^*©«3tefi &1CT-KkGtf>62#@ (^St57 5: 
/HSrfc^^^ (H) fcH&bfcfc ^iS©^c3te«eflt-eKkG©l0#BK: 
tSSt575;^yn^v'>' (I) ^ % £ft(Ogbtefi&irCKkGtf>12#gte 
ffi^i-ST^yH^y V (V) ^ x tt«©^3teSe«"t?KkGO40#BfcffiSi" 
575/i^D > (V) K % ft«©^3fcSe*t-CKkG©"60#BH:ffi^i-5T5 
;^77^y (A) M N ft«©m3teSe«-eKkG©70#BlJ:*H^'t-ST5y» 
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zr^^yzcz/ (n) ic x fcmcDikytm&nx* KkG <d i44#stcta^-r5T$ /m. 

(L) £fcte^W* 5: ^ (Q) }C X ^(Dm3fe®&K-eKkG(D 198#gfc^g^ 

-TZT^/nz*^*-^ (m) icT5: y^s^-fs 5 ibofa^cors: y^fi 

fc^fr^tlcj; 9> ^ft^S: Green Red ^fc3tH8l*##Wfc2Eife-?# 51£ 

ft#tt£ Green #><b Red - 1 Z> s &%WU'g.*ftmirZ> ~ i: 

Green j&>5> Red ^fc&tt#te&3teJfc**##«lfc:&ife-C# SibfeM&SC Kaede £ 
KikGR ^r^Jiim-e^m^^^-r^ £ KikGR Green CO t # ftj$*M#tt 

^m^ft^^^C: t^^tltcm 5 A) 0 Kaede t KikGR £>itl2^$T HeLa 
M^AL^^Si^ KikGR COIJ?^ Kaede £9 j£ft£3§ bfc (EI 

5B) 0 *fc,HeLamT^m$^fc KikGR £ Kaede SrftfMlCj; 9 USl^t Green 
Red KikGR ft Kaede fct&^XWbfrfcmK 

Green d^fe Red ^©f*#ttOWif$^ J.o % ^ft^a*!^ £ £: 

(EI 6 A, B, C, D)„ O^0> Kaede £ KikGR ©7 5: / IfcEfll&Jttfcfc bfc £ 
#fcl N T5: y^^^oTV^^.^^-^ KikGR irl^CT^ «9 , Green 

h Red fc^3te#ttSr3Elfe-t-53gfi*s±iS V) % lo, ^3te3ftft^!Sl< #S 
a fc^ffl £ *b £ „ # fc: El 3 0> ^ U-^ftfeW fi St # ftfrflKg &£ofcfc£fcT5 

^t5T$yt^t^f^ (H) mH&UfcfcCDfc:, fffOf3!£S6S-e KkG 

©54#em*B^i-sT$/SfeS:7*=/vr7=^ (f) ^ s fttot^ieit 

KkG CD 69#g^+0^i-ST^ y^Sr^y ^ (V) IC N ftS©^3fc®fi^ KkG CO 
87#ll^^t575y^Srfov'y (Y) &C N ^C0^ft^S«T'KkGO93# 
I^^t57 5;^f^y (M) &£ % #tcCD3Bfc®6Srt?KkGCD 109#@ 
}Cffi^t57^^^ft=y (M) fcl, BM<D^m^V:X KkG <D 121 #@M 
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ta^-r^T^ y^tr^y ^ (v) m x ^om^e^-eKkG© i6o#e^^-r 

(v) ^T5yifesife't-s5*>ofirtu^©T5/»iiifeSr^tf 

i £ K <fc V x Green frb Red fc&ft4$tt&£&?-S5l£* s -ha s 5 , to, ^ft^ 

(2) Pinple36»e>Blue^fc*3te»tt«r* (**Mfcfct«K3te) JBI*##«JK:3m 

Purple ^fc Blue ^b&%W&*%m%m£mzM&^%t£^1k%m&W. KkG 
O60#@(^^y^ (V) ^T7-y (A) fcl, 62#B(D7^7 d f>^ (D) £;5f 
V v-V (G) fc % 63#@0^u->-V (Y) ^t^fv?y (H) 197#g©fc^^- 
v 5 ^ (H) &n^iX^ (L) 199 f i^yn^^y (I) h (T) 
fcflHfe-rS^fclCit). ^fc^S® KkG ©3bfe#44£ Purple (380nm) Blue 

(450nm) WmfcIItt5t^iei (Kbl2) ^'IMSrMrfS 

^ t &mtetc (Kbi2 cdt ^ y ^iE^j^@a?ii#-i-2 o m^u *&sia^J^r@B^J#-^ 

2 (0 3, 13 7, HI 8. H19) 0 0*«9, ftScD3t7fcS6W-^KkGO60 

#@^St57$;^77^y (A) fc, ^#0^7fe^e«T'KkG <£>62#@ 
tcffi^f57 5/t^^^yy (G) Id, ##©tbteS6STCKkG©63#Bte:*H 
St57$/t^t^^ (H) ^#<Dm7tMS®-r'KkG(D 196#g(CtS^ 
t575/tSrn^fi/y (L) fcMcD&ytm&WX* KkG <£> 198 #g Jziffi^i-S 

r 5: y m& b i/^-- > (D fcetfe-T £ r. £ J; ^ . * fc, MIBT 5 y ^«m^>fsr 

*I/J&»«r£t> £ H-io -C£c3te*SH4«r Purple j&» t> Blue — t 3fcR^#i##J{C^-T? 
*38MfcJ:5 % (faviafavus) £^©fr^ft:ib^6SC3 s ii 
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1. ^affS***^ (f avia f avus) £ 3fe©T«B©*KH4 $ «C*S 6 ft, 

(1) ®jgte*jfe^2&S5 0 7nm-Cfc5 ; 

(2) M3feafctejft*3» 5 1 7nmtii)5 ; 

(3) 4 8 2 nmCfeltS^M^S 0 0 OOtfcS ; 

(4) tW^O. 

(5) ^ftfe^<DpH^g'|4^pH=5~l l-C^Jfe-CfcS : 

2. E*T<Z>»ta><£T 5 y sme^ii sr^-rs stats esto 

( a ) @B^J#^" 1 \Z.tiM<DT 5 / ^SH^IJ ; Xte, 

( b ) E?0## 1 K:1E*W>T 5 7 miH^J^^VNT 1 ;&> bWm<»T % J 

( a ) s?u*-» i miEftor ^ j mmm 

(b) 1 ^ibs^t 5 /^ib^jki^t 1 *»6>*«i©t 5 /»©&$c, 

1 9 8#|075/tM-CfcS-fyti-f^%^ft=7|!:SifeLfc7 

(b ) @h^ij## 1 \zmm<DT 5 y msB^jfc^vNT 1 frt>&m<DT 5 

t^y^-fyn^yyt, 1 2#s©75yiait*fc5n^^y^!) ^k:. 

4 0#|O75 /Wm&l?1b&*7*'~>&'*y 6 Of |07 5 7tai 
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*^v^{^ 1 1 S^BfDT^ymmmX-h^f-ri^^T^^^^, 14 
4tl©75/S39lStijt>«7*o y v£ri?y 1 9 7SI©7^tail? 

fcST/V^-^Srn-r v->-^. 1 9 8#@07^/iBit?fc5^yo'fi/>'S: 

( a ) ie?ij## i ^ibh^t ^ y mmw 

( b ) i khe^ot ^ y nmmz&^x 1 ^ bmrnvr ^ y m<ox^ 
n^Rx^/^m^m-r^r ^ y hsb^j^u ^^-r^r ^ y mmn 

6. ^towl^^t 5 y mmm^^x 1 o#@©75/tas-efc5^ 
^~^3r^ y n-r v^jc, 4 o#@©7^yi^s-eJb5^f^y^y >- 

Itfe57^^7^yf5rt^f^v^ 7 of io7^yiMtfe5y^ 

^W^^i^l 1 9#@©7^ / tMtfcSf nyy§r7^7^yi^ 
1 9 7f 1(07 ? /iBlT^?)7;^=y^^^ ^ 1 9 8#|(D7? 

( a ) IB?U#-5§- 1 T ^ y miB^iJ ; . 

(b) ia?u#-§- i Kt&mcor ^/mmmz&^x 1 ^^^(ot s /m<DX^ 

7. SX-f(Dfi!ftfa<DT^ y^@B?U^*5V^T6 0#l©7^taStfc^ 
y VSrT^V^ 6 2#i©7 5/^Stfc57^^7^1^^y i/V^ N 
6 3#l©75/^Stfc5fn^t7f^|:, 1 9 6#gtf>T5; y®? 
a^&St^S^trn-'f v^-s 1 9 8#|07^y^Itfc5^y0'1' 

( a ) @fi?ij## 1 ^fElfttDT 5 y MIB^IJ ; 

(b) ie^j#-§-i ^ie^ots: /mmmz&^x i ^bl:i©7$yi©^ 
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8 . 8*3fc3s i a> h 7 <omini>*\z.tiim<»s e*sr a - k-t s d n A 0 

(a) E^I#-^H!i|B«t©r$/»E^I«: = -Ki-5DNA ; Xte, 

(b) SB^I##1 KllBfcOT 5 /mga^)l-*3V^ 1 i>feftfl©7^;il^ 

A : 

10. gJiT©(?rtbd>oifi:Sffi^jSr^r-f5DNAo 

11. £JiT«>fir*t3a*oiftaBE^i***t-5DNA. 

( a ) 13, 15, 17, 19 Xtt 2 1 lC|B^04^@a^J ; Xfi, 

( b ) 1 3 . 15, 17, 1 9Xtt2 imC<ft©itta6SK?!lK:*5V^l*» 

1 2. at3fc3S8d»fcl l^W^KlfB^ODNASr^i-Sa**^^^— o 
13.. If^8 fab 1 1 Ofsrtb^^lBm^DNAX^It^ 1 2 miB«fco*a 

1 7 . t»3|$5[ 14^16 ©fajh^fc.lBtfOltt'a^ftg ei^»I^T-M 
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i 8 . »3&® i ^ h 7 ©fafta»fc3B«e<0&3fc£6K* shh ©fir 

1 9. Greenfly Red - ^3te«H4Sr*flMt«flF»fc«tftTf# ftV^Sfi 

Green A^b Red^*3feWa*##ftfc3EJft-<?# 5f3feS6flrW5*& 

2 0. Green ^6 Red ^£mft#te£ftiUlt^lft^&^£ *V^fMS 

^tf\ *£3fe#tt& Green h Red — £ %WM^Mm^W^^ ^WtW SWSrl* 

(1) K^<Z>BB^##l^lB«t©T^7filK^^^ri-5^c3fe«eft«>6 2#g 

( 2 ) E?U«(0BB#!#-§- 1 (-ia«fe<^ T ^ y SfeE^J «r^T-f § ik%W 6f©10#l 

(6) sa^©ia^j##i^flB«i©T^yfifeE^*^ri-stc3te®eic<o7 o#g 

(7) E^m©BB^J##i^ffi^r^yttiB?iJSr^r-r«^3tSfiSf©i 1 9# 

(8) w&m<z>m&m-%iKmmoy $ swmswtt-r i 4 4# 
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(9) E^J*©Sa^#-^l»2:flB«E©T5yKfi^lSr^i-S«t3teS&5t©l 9 7# 

(10) BB^J*<Offi^J## 1 KWM.<DT 5: 7 ^MH^J^^-t-^^^SfiW^ 198 

2 i . Scftse fltfcissvN-c, Tia©*^© 5 <thi &±<dt 5: y 

^g&SrfT 5 r. t Sr^tf . Green ^ b Red KI&ft#&%£ifc*-S JM**-!:* 5 0 , 

( 2 ) wffl$t<owmm-w i icia^(D 75/ mmn&^~r % &ytm e 5 4 # @ 

(3) m^m<om^m^i\^M(OT^ ytE?ijsrft5^i6f©6 9#@ 

lift ^t§7 ? y|gtov> , c^y y^wt^ ; 

(4) ia^j^sa^i#-^i^iB^T^ymia^j^-rs^3tese®o8 7#g 

(5) @a^m<DiB^i#-^-i fcia^or 5: s&mmz^irz&ytm&wto 9 3#i 

left ^ -f £ T % / fcio V >T y ^^"^ ^^(DM-Wk ; 

(7) iH?u*o@a^j#^- 1 kwm<»7 ^ swsmttirz>$k ! RMU$t<r> 121s 

( 8 ) @E?U!Sc£>@a?iJ#-?§- 1 ^is*feor 5: y mwM^-ir^%W^<o 1 4 0 # 

(9) @B^©SH^J## 1 l-IB^OT 5 ;^J*ft5f3felfifO 1 6 0# 
@HlB^t57^ yifeteovvr^y ^^©tt ; 

2 2. Purple Blue -tm^tt^^lt^^^m-e^^V^^M 
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£r^tf\ 3t3fe#tt& Purple Blue — fcafcflMMMfWlCSfclft"?* 5^bfcg&® 

(2) gE^m<Z>Ba^J##l^lB^T5/mBB^I«r^r-f Sf)feISf©6 2#B 
(cta^i~^T5: /ftmov^xt ^f^y^ofl ; 

( 4 ) 1 khb*c(£>t ^ / mun^ir^%m i 9 6 # 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent protein 

<130> A41348A 

<160> 21 

<210> 1 

<211> 227 

<212> PRT 

<213> favia favus 

<400> 1 

Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Leu Met Glu Gly 

15 10 15 

Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

Pro Phe Glu Gly He Gin Asn Met Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Val Phe Asp Tyr Gly 

50 55 60 

Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 96 

Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 
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130 135 140 

Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

Phe Val Asp His Arg He Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

Leu Ala Lys 
225 

<210> 2 
<211> 684 
<212> DNA 
<213> favia favus 
<400> 2 

atg agt gtg att aca tea gaa atg aag atg gag ctg ctt atg gaa ggc 48 . 
Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Leu Met Glu Gly 

15 10 15 

get gta aac ggg cac aag ttc gtg att aca ggg aaa gga agt ggc cag 96 
Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

cct ttc gag gga ata cag aat atg gac ctg aca gtc ata gag ggc gga 144 
Pro Phe Glu Gly He Gin Asn Met Asp Leu Thr Val He Glu Gly Gly 
35 40 45 
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cct ctt cct ttt get ttc gat ate ctg aca aca gta ttc gat tac ggc 192 
Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Val Phe Asp Tyr Gly 

50 55 60 

aac egg gta ttt gtc aaa tac cca gaa gaa ata gta gac tac ttc aag 240 
Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt cct gag ggt tat tct tgg gaa cga age atg agt tac gaa 288 
Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 96 

gac ggg gga att tgc etc gee aca aac aat ata acg atg aag aaa gac 336 
Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

ggc age aac tgt ttt gtc tat gaa att cga ttt gat ggt gtg aac ttt 384 
Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

cct gee aat ggt cca gtt atg cag agg aag ace gtc aaa tgg gag cca 432 
Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

tec act gag aaa atg tat gtg cgt gat gga gtg ctg aag ggt gat gtt 480 
Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aac atg get ctg ttg ctt caa gga ggt ggc cat tac cga tgt gac ttc 528 
Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

aga act act tac aaa gca aag aag gtt gtc cag ttg cca gac tat cac 576 
Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 
180 185 190 
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ttc gtg gat cat cga att gag ata aca age cat gac aag gat tac aac 624 
Phe Val Asp His Arg He Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

aag gtt aag ctg tat gag cat get aaa get cat tec ggg ctg cca agg 672 
Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

ctg gec aag taa 684 
Leu Ala Lys 
225 

<210> 3 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

ggiwsbgtia ayggvcayda ntt 23 
<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 4 

aactggaaga attcgcggcc gcaggaa 27 
<210> 5 
<211> 23 
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<212> DNA' 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

tgccwtttgc ittigayati ttg 23 
<210> 6 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 
<210> 7 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 7 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

ttgtcaagat atcgaaagcg aacggcagag 30 
<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

20 

ggccacgcgt cgactagtac 
<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 10 

gtccaccctc tacgactttg agttccatat 30 
<210> 11 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

cccggatccg atgagtgtga ttacawcaga aatgaagatg gage 44 
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<210> 12 
<211> 227 
<212> PRT 
<213> favia favus 
<400> 12 

Met Ser Val lie Thr Ser Glu Met Lys Met Glu Leu Arg Met Glu Gly 

15 10 15 

Ala Val Asn Gly His Lys Phe Val lie Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

Pro Phe Glu Gly He Gin Asn Met Asp Leu Thr Val lie Glu Gly Gly 

35 40 '45 

Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Val Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Val Lys Tyr Pro Glu Glu lie Val Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

Asp Gly Gly He Cys Leu Ala Thr Asn Asn lie Thr Met Lys Lys Asp 

100 105 HO 

Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 I 25 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 
165 170 I 75 
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Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

Phe Val Asp His Arg He Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

Leu Ala Lys 
225 

<210> 13 
<211> 684 
<212> DNA 
<213> favia favus 
<400> 13 

atg agt gtg att aca tea gaa atg aag atg gag ctg cgt atg gaa ggc 48 
Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Arg Met Glu Gly 

15 10 15 

get gta aac ggg cac aag ttc gtg att aca ggg aaa gga agt ggc cag 96 
Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

cct ttc gag gga ata cag aat atg gac ctg aca gtc ata gag ggc gga 144 
Pro Phe Glu Gly He Gin Asn Met Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

cct ctt cct ttt get ttc gat ate ctg aca aca gta ttc cat tac ggc 192 
Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Val Phe His Tyr Gly 

50 55 60 

aac egg gta ttt gtc aaa tac cca gaa gaa ata gta gac tac ttc aag 240 
Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
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65 70 75 80 

cag teg ttt cct gag ggt tat tct tgg gaa cga age atg agt tac gaa 288 
Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

gac ggg gga att tgc etc gee aca aac aat ata acg atg aag aaa gac 336 
Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

ggc age aac tgt ttt gtc tat gaa att cga ttt gat ggt gtg aac ttt 384 
Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

cct gec aat ggt cca gtt atg cag agg aag acc gtc aaa tgg gag cca 432 
Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

tec act gag aaa atg tat gtg cgt gat gga gtg ctg aag ggt gat gtt 480 
Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aac atg get ctg ttg ctt caa gga ggt ggc cat tac cga tgt gac ttc 528 
Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

aga act act tac aaa gca aag aag gtt gtc cag ttg cca gac tat cac 576 
Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

ttc gtg gat cat cga att gag ata aca age cat gac aag gat tac aac 624 
Phe Val Asp His Arg He Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

aag gtt aag ctg tat gag cat get aaa get cat tec ggg ctg cca agg 672 
Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 
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210 215 220 

ctg gcc aag taa 684 
Leu Ala Lys 
225 

<210> 14 
<211> 227 
<212> PRT 
<213> favia favus 
<400> 14 

Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Arg Met Glu Gly 

15 10 15 

Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

Pro Phe Glu Gly He Gin Asn Val Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Val Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 
130 135 140 
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Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 

145 150 155 I 60 • 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 i75 

Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 1 Q0 

Phe Val Asp His Arg Met Glu lie Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

Leu Ala Lys 
225 

<210> 15 
<211> 684 
<212> DNA 
<213> favia favus 
<400> 15 

atg agt gtg att aca tea gaa atg aag atg gag ctg cgt atg gaa ggc 48 
Met Ser Val lie Thr Ser Glu Met Lys Met Glu Leu Arg Met Glu Gly 

! 5 10 15 

get gta aac ggg cae aag ttc gtg att aca ggg aaa gga agt ggc cag 96 
Ala Val Asn Gly His Lys Phe Val lie Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

cct ttc gag gga ata cag aat gtg gac ctg aca gtc ata gag ggc gga 144 
Pro Phe Glu Gly lie Gin Asn Val Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

cct ctt cct ttt get ttc gat ate ctg aca aca gta ttc cat tac ggc 192 
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Pro Leu Pro Phe Ala Phe Asp lie Leu Thr Thr Val Phe His Tyr Gly 

50 55 60 

aac egg gta ttt gtc aaa tac cca gaa gaa ata gta gac tac ttc aag 240 
Asn Arg Val Phe Val Lys Tyr Pro Glu Glu lie Val Asp Tyr Phe Lys 

' 75 80 
cag teg ttt cet gag ggt tat tet tgg gaa cga age atg agt tac gaa 288 
Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

gae ggg gga att tgc etc gee aca aac aat ata acg atg aag aaa gac 336 
Asp Gly Gly He Cys Leu Ala Thr Asn Asn lie Thr Met Lys Lys Asp 

100 105 110 

ggc age aac tgt ttt gtc tat gaa att cga ttt gat ggt gtg aac ttt 384 
Gly Ser Asn Cys Phe Val Tyr Glu lie Arg Phe Asp Gly Val Asn Phe 

115 120 125 

cet gee aat ggt cca gtt atg cag agg aag ace gtc aaa tgg gag cca 432 
Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

tee act gag aaa atg tat gtg cgt gat gga gtg etg aag ggt gat gtt 480 
Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aac atg get ctg ttg ctt eaa gga ggt ggc cat tac cga tgt gac ttc 528 
Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

aga act act tac aaa gca aag aag gtt gtc cag ttg cca gac tat eac 576 
Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 1 Q0 

ttc gtg gat cat cga atg gag ata aca age cat gae aag gat tac aac 624 
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Phe Val Asp His Arg Met Glu lie Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

aag gtt aag ctg tat gag cat get aaa get cat tec ggg ctg cca agg 672 
Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 
210 215 220 

684 

ctg gee aag taa 
Leu Ala Lys 
225 

<210> 16 
<211> 227 
<212> PRT 
<213> favia favus 
<400> 16 

Met Ser Val lie Thr Ser Glu Met Lys He Glu Val Arg Met Glu Gly 

1 5 io 15 

• Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 
20 25 30 

Pro Phe Glu Gly He Gin Asn Val Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Val Lys Tyr Pro Glu Glu lie Val Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

Asp Gly Gly lie Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 
100 105 110 
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Gly Ser Asn Cys Phe Val Asn Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Ser 

130 135 140 

Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

Phe Val Asp His Leu Met Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

Leu Ala Lys 
225 

<210> 17 
<211> 684 
<212> DNA 
<213> favia favus 
<400> 17 

atg agt gtg att aca tea gaa atg aag ate gag gtg cgt atg gaa ggc 48 
Met Ser Val He Thr Ser Glu Met Lys He Glu Val Arg Met Glu Gly 

15 10 15 

get gta aac ggg cac aag ttc gtg att aca ggg aaa gga agt ggc cag 96 
Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 
20 25 30 
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cct ttc gag gga ata cag aat gtg gac ctg aca gtc ata gag ggc gga 144 
Pro Phe Glu Gly He Gin Asn Val Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

cct ctt cct ttt get ttc gat ate ctg aca aca gca ttc cat tac ggc 192 
Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac egg gta ttt gtc aaa tac cca gaa gaa ata gta gac tac ttc aag 240 
Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt cct gag ggt tat tct tgg gaa cga age atg agt tac gaa 288 
Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

gac ggg gga att tgc etc gec aca aac aat ata acg atg aag aaa gac 336 
Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

ggc age aac tgt ttt gtc aat gaa att cga ttt gat ggt gtg aac ttt 384 
Gly Ser Asn Cys Phe Val Asn Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

cct gec aat ggt cca gtt atg cag agg aag acc gtc aaa tgg gag tea 432 
Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Ser 

130 135 140 

tec act gag aaa atg tat gtg cgt gat gga gtg ctg aag ggt gat gtt 480 
Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aac atg get ctg ttg ctt caa gga ggt ggc cat tac cga tgt gac ttc 528 
Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 
165 170 175 
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aga act act tac aaa gca aag aag gtt gtc cag ttg cca gac tat cac 576 
Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

ttc gtg gat cat eta atg gag ata aca age cat gac aag gat tac aac 624 
Phe Val Asp His Leu Met Glu lie Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

aag gtt aag ctg tat gag cat get aaa get cat tec ggg ctg cca agg 672 
Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

ctg gee aag taa 684 
Leu Ala Lys 
225 

<210> 18 
<211> 227 
<212> PRT 
<213> favia favus 
<400> 18 

Met Ser Val He Thr Ser Glu Met Lys He Glu Leu Arg Met Glu Gly 

15 10 15 

Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

Pro Phe Glu Gly He Gin Asn Val Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 . 55 60 

Asn Arg Val Phe Val Glu Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 
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Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

Asp Gly Gly lie Cys Leu Ala Thr Asn Asn lie Thr Met Lys Lys Asp 

100 105 110 

Gly Ser Asn Cys Phe Val Asn Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

Phe Val Asp His Gin Met Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

Leu Ala Lys 
225 

<210> 19 
<211> 684 
<212> DNA 
<213> favia favus 
<400> 19 

atg agt gtg att aca tea gaa atg aag ate gag ctg cgt atg gaa ggc 48 
Met Ser Val He Thr Ser Glu Met Lys He Glu Leu Arg Met Glu Gly 
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15 10 15 

get gta aac ggg cac aag ttc gtg att aca ggg aaa gga agt ggc cag 96 
Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

cct ttc gag gga ata cag aat gtg gac ctg aca gtc ata gag ggc gga 144 
Pro Phe Glu Gly He Gin Asn Val Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

cct ctt cct ttt get ttc gat ate ctg aca aca gca ttc cat tac ggc 192 
Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac egg gta ttt gtc gaa tac cca gaa gaa ata gta gac tac ttc aag 240 
Asn Arg Val Phe Val Glu Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt cct gag ggt tat tct tgg gaa cga age atg agt tac gaa 288 
Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

gac ggg gga att tgc etc gec aca aac aat ata acg atg aag aaa gac 336 
Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 HO 

ggc age aac tgt ttt gtc aat gaa att cga ttt gat ggt gtg aac ttt 384 
Gly Ser Asn Cys Phe Val Asn Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

cct gee aat ggt cca gtt atg cag agg aag acc gtc aaa tgg gag cca 432 
Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

tec act gag aaa atg tat gtg cgt gat gga gtg ctg aag ggt gat gta 480 
Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
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145 150 155 160 

aac atg get ctg ttg ctt caa gga ggt ggc cat tac cga tgt gac ttc 528 
Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

aga act act tac aaa gca aag aag gtt gtc cag ttg cca gac tat cac 576 
Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

ttc gtg gat cat caa atg gag ata aca age cat gac aag gat tac aac 624 
Phe Val Asp His Gin Met Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

aag gtt aag ctg tat gag cat get aaa get cat tec ggg ctg cca agg 672 
Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

ctg gcc aag taa 684 
Leu Ala Lys 
225 

<210> 20 
<211> 227 
<212> PRT 
<213> favia favus 
<400> 20 

Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Arg Met Glu Gly 

15 10 15 

Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

Pro Phe Glu Gly He Gin Asn Met Asp Leu Thr Val He Glu Gly Gly 
35 40 45 
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Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Ala Phe Gly His Gly 

50 55 60 

Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Xaa Tyr Glu 

85 90 95 

Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

Phe Val Asp Leu Arg Thr Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

Leu Ala Lys 
225 

<210> 21 
<211> 684 
<212> DNA 
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<213> favia favus 
<400> 21 

atg agt gtg att aca tea gaa atg aag atg gag ctg cgt atg gaa ggc 48 
Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Arg Met Glu Gly 

15 10 15 

get gta aac ggg cac aag ttc gtg att aca ggg aaa gga agt ggc cag 96 
Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

cct ttc gag gga ata cag aat atg gac ctg aca gtc ata gag ggc gga 144 
Pro Phe Glu Gly He Gin Asn Met Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

cct ctt cct ttt get ttc gat ate ctg aca aca gca ttc ggt cac ggc 192 
Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Ala Phe Gly His Gly 

50 55 60 

aac egg gta ttt gtc aaa tac cca gaa gaa ata gta gac tac ttc aag 240 
Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt cct gag ggt tat tct tgg gaa cga age atg agt tac gaa 288 
Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Xaa Tyr Glu 

85 90 95 

gac ggg gga att tgc etc gee aca aac aat ata acg atg aag aaa gac 336 
Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 HO 

ggc age aac tgt ttt gtc tat gaa att cga ttt gat ggt gtg aac ttt 384 
Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

cct gee aat ggt cca gtt atg cag agg aag ace gtc aaa tgg gag cca 432 
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Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

tec act gag aaa atg tat gtg cgt gat gga gtg ctg aag ggt gat gtt 480 
Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aac atg get ctg ttg ctt caa gga ggt ggc cat tac cga tgt gac ttc 528 
Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

aga act act tac aaa gca aag aag gtt gtc cag ttg cca gac tat cac 576 
Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

ttc gtg gat ctt cga act gag ata aca age cat gac aag gat tac aac 624 
Phe Val Asp Leu Arg Thr Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

aag gtt aag ctg tat gag cat get aaa get cat tec ggg ctg cca agg 672 
Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

ctg gee aag taa 684 
Leu Ala Lys 
225 
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